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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a screen capable of realizing high contrast 
by. preventing peripheral light from being reflected. 

SOLUTION: Microlenses 10 of 1 to 100 μm are arrayed at random or 
cyclically on a supporting body 12. The black mask of the microlens array is 
produced by forming film-state photosensitive materia! on a surface on the 
opposite side to a surface where the microlenses 10 are arrayed, and exposing 
it from a lens surface and developing so that an unexposed part may have a 
light shielding area (light shielding property) and an exposed part may have a 
light transmissive area 16. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical diffuser characterized by having the black mask which the light from 
a specific direction is diffused, it is the optical diffuser which absorbs the hght from other 
directions, and the microlens of a 1-100-micrometer different diameter is arranged in the 
field by the side of said specific direction, and forms a protection-from-light field in the 
field by the side of a direction besides the above. 

[Claim 2] The optical diffuser according to claim 1 characterized by forming said 
protection-from-light field from sensitive material. 

[Claim 3] It is the manufacture approach of the optical diffuser which diffuses the light 

from a specific direction and absorbs the Hght from other directions. The field by the side 

of said specific direction has a microlens array, and forms the film which becomes a field 

by the side of a direction besides the above from sensitive material. The manufacture 

approach of the optical diffuser characterized by exposing light from said specific direction 

side, developing an unexposed part so that it may become light transmission nature about 

an exposure part to a protection-from-hght field, and forming a black mask. 

[Claim 4] The manufacture approach of an optical diffuser according to claim 3 that the 

microlens of a different path said whose microlens array is 1-100 micrometers is 

characterized by the array or being arranged periodically at random. 

[Claim 5] The manufacture approach of an optical diffuser according to claim 3 or 4 that 

said sensitive material is characterized by being silver salt sensitive material. 

[Claim 6] The manufacture approach of an optical diffuser according to claim 3 or 4 that 

said sensitive material is characterized by being a photopolymer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the optical diffuser used for the 
screen of a tooth-back projection mold display, the screen of a front projection mold 
display, etc., and its manufacture approach about an optical diffuser and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] Conventionally, as a screen of a projection mold, there are a 
screen of a tooth-back projection mold display, a screen of a front projection mold display, 
etc. The screen with which it becomes these screens from the minute irregularity which 
has the curved surface where extrusion molding etc. is obtained, for example, the 
transparent body with which a boiled-fish-paste-like convex lens is formed in the whole 
surface [ in large numbers ], and the so-called lenticular lens are known, the hght from a 
projector projects on this lenticular lens -- having -- on the other hand -- since - an image 
is seen. 

[0003] It converges incident hght with a convex lens, a focus is connected with these 
screens to the condensing part corresponding to the optical axis of a convex lens, and, for 
this reason, it has high brightness. However, on such a screen, since the whole quantity 
reflects most ambient lights which irradiate on a screen since there is no element with 
which a screen absorbs the hght from a perimeter, there is a limitation in the contrast 
ratio of an image. Then, in order to raise the contrast ratio of an image, it is performed 
that the field (black mask) of** which makes the part (protection-from-hght field) which 
light does not penetrate absorb light prepares in the field in which the convex lens of a 
screen is formed, and the field of the opposite side. 

[0004] As an approach of forming the above-mentioned black mask conventionally, a 
crevice or heights is prepared in parts other than a protection-from-light field in the shape 
of a stripe, respectively, and the approach of applying black ink etc. to a crevice or heights 
is proposed. 

[0005] By the way, the screen of the type which carried out spreading immobilization of 
the transparent bead as a screen of a tooth-back projection mold indicating equipment 
that there is no clearance in a white cloth or a metallic foil is proposed, and a bead with 
this transparent screen uses the phenomenon in which screen gain becomes high, rather 
than the reflector of isotropic-diffusion nature according to an operation of a lens (minute 
REIZU array) in recent years. Also in the screen of the tooth-back projection mold display 
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which appUed the transparent bead, a Hmitation is in the contrast ratio from which the 
ambient light which irradiates the light from a perimeter on a screen is obtained on these 
screens since the whole quantity almost reflects. 

[0006] Therefore, in order to raise a contrast ratio also in the case of this kind of screen, to 
form a black mask is desired. However, since the condensing part corresponding to the 
optical axis of each lens will be respectively arranged innumerably in a microlens array at 
irregularity, forming a black mask with printing or photolithography using the pattern 
produced separately has an alignment activity difficult for operation in mass production 
[0007] 

[Problem(s) to be Solved by the Invention] The 1st purpose of this invention is to offer the 
optical diffuser which has the microlens array which can raise a conte lath ratio, without 
spoiling the property which a microlens array has. The 2nd purpose of this invention is to 
offer the approach of manufacturing the optical diffuser which has the microlens array 
which can raise a conte lath ratio, without spoihng the property which a microlens array 
has. 
[0008] 

[Means for Solving the Problem] The hght from a specific direction is diffused, it is the 
optical diffuser which absorbs the light from other directions, the microlens of a 1-100- 
micrometer different diameter is arranged in the field by the side of said specific direction, 
and the optical diffuser of this invention is characterized by having the black mask which 
forms a protection-from-light field in the field by the side of a direction besides the above. 
As for said protection-from-Ught field, being formed from sensitive material is desirable. 
The optical (random lens array) diffuser by which the microlens of a 1-100-micrometer 
different diameter was arranged is not based on so-called "Mie scattering" on which 
minute particles are scattered in light, and the microstructure on which a lens acts 
diffuses light by the refracted principle. From this principle, this optical diffuser can 
diffuse incident light only in the required direction, and whenever [ luminosity ] is 
demonstrated. Moreover, the transmitted light and a reflection factor are high and become 
screenable [ a highly minute image ]. 

[0009] It is the manufacture approach of the optical diffuser which the manufacture 
approach of the optical diffuser of this invention diffuses the light from a specific direction, 
and absorbs the light from other directions, the field by the side of said specific direction -- 
a microlens array - having said - others it is characterized by exposing light from 
said specific direction side, forming in the field by the side of a direction the film which 
consists of sensitive material, developing an unexposed part so that it may become light 
transmission nature about an exposure part to a protection-from-light field, and forming a 
black mask. As for said microlens array, it is desirable the array or that the microlens of a 
1-100-micrometer different diameter is arranged periodically at random, and, as for said 
sensitive material, it is desirable that they are silver salt sensitive material or a 
photopolymer. If the film of the sensitive material which consists of silver salt sensitive 
material or a photopolymer is formed, to the optical diffuser which it has in a microlens 
array and it exposes through a microlens array, the condensing part corresponding to the 
optical axis of each minute REIZU is exposed, and other parts will not be exposed or will 
turn into a part with little light exposure. And by developing negatives after that, an 
exposure part can be made into the field of light transmission nature, and can make other 
parts a protection-from-light field. Therefore, the optical high diffuser of a contrast ratio is 
obtained, without being able to form a protection-from-light field into parts other than the 
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condensing part corresponding to the optical axis of each microlens faithfully irrespective 
of each diameter of a lens of a microlens array, the mode of the array of a lens, etc., and 
spoiling the property of a microlens array. 
[0010] 

[Embodiment of the Invention] Next, the gestalt of desirable operation of this invention is 
attached and explained. Drawin g 1 is an explanatory view to show the manufacture 
approach of the screen of this invention. In drawin g 1 , 10 is a microlens array and 12 is 
the base. The microlens array 10 says the member of the shape of tabular [ which has at 
random an array or the optical diffusibility function arranged periodically for the 
microlens whose path of each lens is about 1-100 micrometers ], or a film, and these 
members are formed in the front face of the base 12. The black mask 14 is formed in one 
side of the above-mentioned base 12. 

[0011] This microlens array 10 is obtained by fixing preferably 1-100 micrometers of 5-50 
micrometers and more desirable transparent beads, such as plastics, such as about 10-30- 
micrometer acrylic resin, and glass, through binders, such as acrylic, etc. for example, on 
the base 12. In this case, as for the refractive index of a binder, and the refractive index of 
a bead, it is desirable to select the quality of the material of a binder and a bead so that it 
may become possible the nearest. When combining the bead with which paths differ, 
respectively, the combination of 5-10 micrometers and 10-30 micrometers is desirable. 
Moreover, as for a binder, it is desirable to have transparence, after solidifying. 
[0012] Although plastic film, glass, etc. are mentioned to the base 12, if it has 
transparency, it has the same refractive index as HIZU as the base 12 and it has 
reinforcement required to prepare a microlens array, there will be especially no constraint. 
Moreover, it is not necessary to necessarily prepare a microlens array in the base, and it 
may be produced by the following approaches. That is, after fixing beads, such as about 1- 
100-micrometer plastics and glass, through a binder on the base and contacting the 
hardenability ingredient of a flow condition on a bead after that, the optical diffuser which 
uses for mold the hardened material which was stiffened and was obtained, and has a 
microlens array can be manufactured. As a hardenability ingredient, glass, thermosetting 
resin, room-temperature-curing nature resin, etc. are mentioned here. If UV hardenability 
resin is poured in and it is made to harden by UV light exposure as opposed to the mold 
formed with this hardenability ingredient, an expected optical diffuser will be obtained. 
Therefore, especially this approach is suitable for mass-producing an optical diffuser. 
[0013] A microlens array is not based on so-called "Mie scattering" on which minute 
particles are scattered in light, and the microstructure which carries out an operation of a 
lens diffuses light by the refracted principle. This optical diffuser becomes possible 
[ designing so that incident light may be diffused only in the required direction ] from this 
principle. Moreover, the magnitude of each lens is produced to about 1-100 micrometers, 
and about those lenses, in order to project at random array or 3 which can make high 
diffuse reflection or two permeability [ which can carry out diffuse transmission ], and 
reflection factor only for 1 image light in direction of view **** if it arranges periodically 
highly minute image on a field, there is an advantage of** with the minute structure of a 
reflector or a transparency side. 

[0014] Moreover, a microlens array can be obtained also by the following approaches. The 
hquid of hardenability is contacted to the mold which has the shape of surface type 
beforehand designed so that an expected optical diffusion function might be demonstrated, 
and the approach of solidifying by the approach suitable for an ingredient can be used. 
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Therefore, unlike the approach which described this approach above, the shape of surface 
type can produce things other than the spherical surface. For example, it is right and left 
large so that view ****** may be suited in the diffusion array of the hght [ reflection and ] 
to penetrate, and it is also possible to produce the shape of surface type to elliptical so that 
it may become narrow up and down. 

[0015] For example, the following approaches are applied suitably. After slushing 
hardenabihty resin into the mold which the front face carried out casting of the mold resin 
ingredient to the pattern which has irregular minute irregularity, extended the mold 
which is released from mold after that, and by which said minute irregularity was 
imprinted, and was extended after that and stiffening resin subsequently, it can release 
from mold and a replica (optical diffuser) can be obtained. 

[0016] As a means to form irregular irregularity in a front face by this approach (1) 
Smooth sides, such as the approach of carrying out surface roughening of the smooth side, 
for example, glass, ceramics, and plastics, abrasive grain, Or the approach of grinding 
with sandblasting or etching, the approach of sculpturing into (2) smooth side. For 
example, the approach of sculpturing the front face of a wax with the sharp needle, the 
method of making the base which has (3) smooth side condense a minute solid-state from a 
gas or a Uquid, For example, a smooth base is made to spray Myst of the shape of a very 
detailed fog of the approach of vapor-depositing, a solid-state solution, or dispersion liquid 
on a base. Then, the method of evaporating solvent ****** dispersion liquid and making a 
base front face condense a minute solid-state, (4) The approach of covering with minute 
powder the base which has a smooth side, the method of using the wrinkle 
(RECHIKYURESHON) generated in (5) coats, (6) After applying a photopolymer to the 
approach of using the front face of each part of a living thing besides the front face of the 
approach using the various existing ingredients, for example, paper, a hide, cloth, sheet 
glass, a wood slab, and rock, and the base which has (7) smooth side, there is a method of 
exposing to an ununiformity pattern and using the developed field etc. 
[0017] However, only by the microlens array 10, since there is no element which absorbs 
ambient lights other than the light projected on a screen, an ambient light reflects, the 
contrast ratio of an image falls, and an image usually fades. Then, the black mask 14 is 
formed like so that light may be absorbed in parts other than the optical path of image 
hght. Therefore, an ambient light is absorbed with the black mask 14, reflection of the 
light in a screen side is controlled, and the contrast ratio of the image on a screen side 
improves. 

[0018] Next, the concrete manufacture approach of the black mask 14 is explained. This 
approach applies sensitive material to the smooth field side of a microlens array the base 
12 or if needed, as shown in drawing 1 , and after the part by which the optical exposure 
was carried out at the exposure process develops negatives, the black mask 14 is obtained 
by using the sensitive material of the so-called positive type which becomes transparence. 
[0019] Silver salt sensitive material, a photopolymer, etc. are mentioned as a sensitive 
material. If it exposes where the film of sensitive material is formed in the 12th page of 
the base, as shown in drawing 1 , the condensing part corresponding to the optical axis of 
each lens of the microlens array 10 is exposed, and other parts will not be exposed or will 
turn into a part with little hght exposure. Here, in the case of silver salt sensitive 
material, processing by which only an exposure part is desalted is carried out, again, of 
the well-known reversal development technique which exposes completely and is 
developed with a conventional method, an exposure part serves as the field 16 of light 
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transmission nature, it becomes a protection-from-light field about other parts, and the 
black mask 14 is formed. In the case of a photopolymer, by polymerization or solubility [ as 
opposed to / decompose and / an adhesive change and a developer ] change, penetrable 
change of a microcapsule wall, etc., the development of the polymer of an exposure part is 
attained and it can make an exposure part the field 16 of light transmission nature. As 
these examples, the image recording method using the phenomenon in which a **** 
polymerization is started etc. is held to an optical exposure which was indicated by 
publication number No. 87827 [ three to ], JP,4-211252,A, JP,10-226174,A, etc., for 
example. 

[0020] Although drawing 1 showed the gestalt of the operation which prepared the film of 
sensitive material 14 in the field of the base 12, when the microlens array 10 is the small 
radius of curvature which is about 10 micrometers, it is hard coming to reach the 
condensing part corresponding to the optical axis of a lens the film surface of sensitive 
material. In such a case, it is necessary to form the film of sensitive material the microlens 
array 10, the base 12, and in between. In this case, in case sensitive material is developed, 
the case where drugs do not reach even to the sensitive-material film arises, but if heat 
developing is carried out after irradiating light from a microlens array side by using a heat 
developing type sensitive material, the black mask of a positive type will be obtained. An 
ingredient system by which the microcapsule which connotes a color coupler exists as an 
example of a such heat developing type sensitive material in the matrix which has 
photopolymerization nature and a development function, for example is mentioned. 
[0021] Although the screen shown in drawing 2 (A) showed the tooth-back projection mold 
screen, it shows the example of the screen of a front projection mold to drawing 2 (B). In 
drawing 2 (B), a different point from the screen shown in drawing 2 (A) is that the 
reflecting layer 18 is formed in a black mask side. Since the reflecting layer 18 is formed 
on the screen shown in drawing 2 (B) The light of the exposure part (field of light 
transmission nature) of the light from a microlens array is projected on a front face 
through a reflecting layer 18. A white powder bed, a metal powder object layer, 
irregularity, or smooth metal sides, such as titanium oxide, etc. can be used for a reflecting 
layer 18 here. 
[0022] 

[Example] Hereafter, the example of this invention is explained concretely, 
[0023] (Example 1) 

<Silver salt sensitive-material use> Painting desiccation of the liquid which suspended the 
acrylic bead 2 v/eight section with a diameter of 30 to 50 micrometers at one side of 30- 
micrometer polyester film in the methyl-ethyl-ketone solution of the acrylic resin binder 1 
weight section was carried out, and the microlens array was produced. In the field 
contrary to the lens array of this fiilm, the monochrome silver halide photosensitivity 
emulsion layer was painted on the thickness of 5 micrometers, a white abbreviation 
parallel light is exposed from the lens array side of this film, and well-known as a 
remaining method the reversal development was carried out and the optical diffuser of a 
transparency mold was obtained. This optical diffuser showed the property which 
penetrates the light from a lens array side 80%, and penetrates the light which carries out 
incidence from a reverse field 30%. 
[0024] (Example 2) 

The sensitization layer was prepared in one side of the polyester film of <use of heat 
developing microcapsule sensitive material> 100-micrometer thickness like the example 1 
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of JP,10-226174,A. Painting desiccation of the acrylic bead suspension with a diameter of 
20 micrometers which uses polyvinyl alcohol as a binder on it was carried out, and the 
microlens array was produced. In the field contrary to the lens array of this film, the 
monochrome silver halide photosensitivity emulsion layer was painted on the thickness of 
5 micrometers. A white abbreviation parallel light was exposed with the energy of 10 
mJ/cm2 after desiccation and from a lens array side. This film was heated for 5 seconds at 
120 degrees C, and the optical diffuser of a transparency mold was obtained. This optical 
diffuser showed the property which penetrates the light from a lens array side 85%, and 
penetrates the light which carries out incidence from a reverse field 15%. 
[0025] 

[Effect of the Invention] Without spoiUng properties, such as high brightness which a 
microlens array has, according to the optical diffuser according to claim 1, since reflection 
of an ambient light can be controlled, the contrast ratio of an image can be made high. 
According to the manufacture approach of an optical diffuser according to claim 3, since a 
protection-from-light field can be certainly formed in parts other than the focal part by the 
optical axis of each lens of a microlens array, the optical high diffuser of the contrast ratio 
of an image can be manufactured certainly and simple. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]. It is the explanatory view showing the gestalt of 1 operation of the optical 
diffuser which has the black mask of this invention. 

[Drawing^! (A) shows the gestalt of 1 operation of the optical diffuser of this invention, 

and the sectional view of the optical diffuser for tooth-back projection mold screens and (B) 

show the gestalt of other operations of the optical diffuser of this invention, and it is the 

sectional view of the optical diffuser for front projection mold screens. 

[Description of Notations] 

10 Microlens Array 

12 Base 

14 Black Mask 

16 Light Transmission Nature Field 
18 Reflecting Layer 
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